Modulation of neutrophil and mononuclear cell adherence to bronchial epithelial cells.
Neutrophils and mononuclear cells have been associated with the lower respiratory tract inflammation observed in both acute and chronic bronchitis. In order to transit into and remain within the airways, neutrophils and mononuclear cells would likely need to adhere to bronchial epithelium. To test this hypothesis, bovine bronchial epithelial cells (BBECs) were isolated and cultured on a round coverslip. After 7 to 10 days, 51Cr-labeled neutrophils and mononuclear cells were evaluated for their capacity to adhere to the BBEC monolayer. Both neutrophils and mononuclear cells readily bound to the BBEC monolayer (10.8 +/- 1.2% bound neutrophils; 40.5 +/- 2.8% bound mononuclear cells). Stimulation of the neutrophils and mononuclear cells with phorbol 12-myristate 13-acetate (PMA) increased the adherence (45.8 +/- 10.6% bound neutrophils, P less than 0.01 compared with unstimulated cells; 58.7 +/- 6.2% bound mononuclear cells, P less than 0.01 compared with unstimulated cells). Importantly, stimulating the BBEC monolayer with PMA, bacterial lipopolysaccharide, or a cigarette smoke extract for 4 to 72 h also increased the adherence of both cell types (P less than 0.01, all comparisons at 24 h). The adherence was not decreased by exposure of either the BBEC monolayer, the neutrophils, or the mononuclear cells to cycloheximide or to the anti-CD11/CD18 monoclonal antibody 60.3 (P greater than 0.05). However, exposure of the BBEC monolayer to trypsin before addition of the neutrophils significantly decreased adherence (P less than 0.05). Because neutrophils and mononuclear cells are thought to mediate cell cytotoxicity by adhering to the target cells, BBECs were labeled with 51Cr, and 51Cr release was measured as an index of cytotoxicity. There was a modest increase in 51Cr release by the addition of unstimulated neutrophils and mononuclear cells, and culturing the BBEC monolayer with PMA before the addition of the neutrophils or mononuclear cells resulted in a further modest enhancement of 51Cr release (P less than 0.05). Similar results were obtained using lactate dehydrogenase release as a measure of cytotoxicity. These results demonstrate that inflammatory cells can adhere to BBECs and may be capable of mediating cytotoxicity and adherence and cytotoxicity can be increased by stimulating BBECs.